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Abstract
Background: Audit and feedback entails systematic documentation of clinical performance based on explicit criteria or
standards which is then fed back to professionals in a structured manner. There are potential significant returns on
investment from partnerships between existing clinical audit programmes in coordinated programmes of research to test
ways of improving the effect of their feedback to drive greater improvements in health care delivery and population
outcomes. We explored barriers to and enablers of embedding audit and feedback trials within clinical audit programmes.
Methods: We purposively recruited participants with varied experience in embedded trials in audit programmes. We
conducted qualitative semi-structured interviews, guided by behavioural theory, with researchers, clinical audit programme
staff and health care professionals. Recorded interviews were transcribed, and data coded and thematically analysed.
Results: We interviewed 31 participants (9 feedback researchers, 14 audit staff and 8 healthcare professionals, many
having dual roles). We identified barriers and enablers for all 14 theoretical domains but no relationship between domains
and participant role. We identified four optimal conditions for sustainable collaboration from the perspectives of
stakeholders: resources, that is, recognition that audit programmes need to create capacity to participate in research, and
research must be adapted to fit within each programme’s constraints; logistics, namely, that partnerships need to address
data sharing and audit quality, while securing research funding to ensure operational success; leadership, that is, enthusiastic
and engaged audit programme leaders must motivate their team and engage local stakeholders; and relationships, meaning
that trust between researchers and audit programmes must be established over time by identifying shared priorities and
meeting each partner’s needs.
Conclusion: Successfully embedding research within clinical audit programmes is likely to require compromise, logistical
expertise, leadership and trusting relationships to overcome perceived risks and fully realise benefits.
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Background
There is growing interest in embedding trials within quality
improvement programmes to enhance their impact while
also generating robust evidence on what works.1–3 Large-
scale audit and feedback programmes, which aim to im-
prove patient care by reviewing clinical performance
against explicit standards and directing action towards areas
not meeting those standards, offer a prime opportunity for
such experimentation. Audit and feedback was found to
have modest effects on patient processes of care, with wide
variation in effect sizes, from large, positive effects on
quality of care to negative or null effects.4 There is relative
paucity of head-to-head comparisons of different methods
of providing feedback (e.g. varying comparators or feed-
back displays),4 with lack of robust empirical evidence for
selecting one feedback method over another one.
Audit and other quality improvement programmes are
often under pressure ‘to do something’, often with limited
access to theoretical and empirical content expertise on how
to optimise impact. National audit programmes may make
incremental changes over time to how they deliver feedback
and then observe any improvements in adherence to audit
standards. But it is difficult to judge the impact of such
changes given that any improvement effect is likely to be
small and other factors may influence adherence, such as
wider health service organisational reforms or (as an ex-
treme example) a major pandemic. Using a rigorous
evaluation design, specifically randomised controlled trials
with parallel process evaluations, increases confidence in
causal attribution. Embedding trials of different methods of
delivering feedback offer a strategy to test approaches and to
drive greater improvements in health care delivery and
population outcomes. The large scale of national audit
programmes makes it more likely that small to modest
effects can be detected in a trial, with audit data themselves
serving as trial outcomes (i.e. did practice change?) offering
research efficiency.
We have previously proposed ‘implementation labora-
tories’ which embed research within existing large-scale
initiatives such as clinical audit programmes.5 Im-
plementation laboratories involve collaborations between
health care organisations providing audit and feedback at
scale, and researchers embedding head-to-head trials into
routine quality improvement programmes. One example is
the AFFINITIE partnership with the National Comparative
Audit of Blood Transfusion in England.6 It randomised
hospitals to two empirically- and theoretically-informed
feedback interventions, which enhanced either the con-
tent of feedback reports or support to help hospitals act on
feedback, and used audit data to assess effects on evidence-
based blood transfusion practice. One other example is the
Ontario Healthcare Implementation Laboratory, which aims
to improve the impact of performance reports in nursing
homes through randomising prescribers to different com-
parators (e.g. overall provincial average versus the top 25th
percentile) and different ways of framing content (e.g. in-
forming recipients that they have prescribed potentially
harmful medications to 15% of their patients vs. avoided
prescription-related harms in 85% of their patients).7 Es-
tablishing such implementation laboratories requires work
in, for example, negotiating shared understandings, ex-
pectations and ground rules.8 They can also learn from other
research-practice partnerships9,10 and develop infrastructure
and working methods to sustain collaborations.8 However,
there is limited experience of how to develop and run
implementation laboratories, and none yet which have
embedded trials evaluating different interventions in
sequence.5,6
Moving towards a model of embedded trials will require
changes in professional and organisational behaviours. It
requires an understanding of the likely challenges and levers
for change from the perspectives of different stakeholders.
This study sought to generate evidence to inform this un-
derstanding. Specifically, we explored the perceived op-
portunities, costs and benefits of large-scale audit
programme participation in long-term collaborations to
improve audits through a programme of trials. We drew on
the Theoretical Domains Framework11 as a behavioural
framework for exploring different individual, socio-cultural
and environmental barriers and enablers to change, with a
focus on factors that are potentially amenable to change.
Methods
This was an international, qualitative interview study
eliciting perspectives and experiences on embedded trials
within large-scale clinical audits.
Study participants
We undertook purposive and snowball sampling to achieve
a heterogeneous sample of (i) researchers with current or
recent (within past three years) experience of conducting
audit and feedback research; (ii) clinical audit programme
staff who, at the time of the study, led or commissioned
clinical audits as well as those potentially involved in
feedback modifications, such as data managers and statisti-
cians; and (iii) recipients of feedback (usually health care
professionals). We aimed for 10 participants from each of
these three groups,12 with varying experience of participation
in research evaluating feedback interventions. We deliber-
ately included participants with little or no experience of
embedded trials because their expectations and concerns are
important to understand when planning new programmes.
Participants were identified through existing networks,13
beginning with delegates at an audit and feedback interna-
tional symposium,14 clinical audit leads involved in known
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programmes of research and the Health Quality Improvement
Partnership, which commissions the UK National Clinical
Audit and Patient Outcomes Programme (NCAPOP).15 After
identifying gaps in recruitment (e.g. health care professionals
targeted by feedback), we initiated snowball sampling and
asked interview participants for suggestions. The final
number of study participants was guided by evidence of
thematic data saturation, using a stopping rule of retro-
spectively checking that no new themes were identified in the
final three interviews.12
Development of interview schedule
SA, TAW, RF and FL developed a semi-structured interview
topic guide (Online Supplement 1) that drew on our pre-
vious work and earlier experiences of research practice
partnerships.6,16–18 Questions were structured around the
domains of the Theoretical Domains Framework, repre-
senting a range of individual (e.g. knowledge, beliefs about
consequences), socio-cultural (i.e. social influences, role
and identity), and environmental (e.g. context and re-
sources) barriers and enablers to behaviour change.19 This
ensured a comprehensive exploration of behaviours in-
volved in planning and conducting audit and feedback
research which could potentially be amenable to change.19
We discussed and refined the topic guide with a reference
group comprising individuals from national audit, clinical,
behavioural science and research backgrounds, together
with a panel of patient representatives that we routinely
consult to ensure that our work addressed the public interest.
We made no changes to the interview guide after piloting
and analysing three interviews.
Data collection and analysis
SA, TAW and SW conducted interviews during May to
October 2019. They were completed face-to-face, by video
or by telephone, according to participant preference. All
interviews were audio-recorded and transcribed verbatim by
a secretary. Interviewers checked each transcript against the
original audio recording to ensure accuracy and to famil-
iarise themselves with the data. Transcriptions were im-
ported into NVivo 12 (QSR International Pty Ltd, Version
12, 2018) and anonymised. We used thematic analysis to
identify experiences shared by participants.20 We analysed
data by coding transcripts into the Theoretical Domains
Framework in a recursive process.20 SA, TAW and SW
independently coded data from interviews they had con-
ducted and assigned initial codes before assigning each code
to a theoretical domain. All codes within each domain were
reviewed and a coding framework agreed. Differences were
resolved through discussion with RF and FL. We also
conducted further inductive analysis to check for any other
beliefs not accounted for by the framework. We generated
overarching themes by combining and comparing codes,
then mapping how codes related to each other. It was noted
whether subthemes arose solely among researchers, audit
staff or health care recipients, or shared by all three. We
reviewed the coherence of each theme to check the fit within
all included codes. We finally defined each theme and its
contribution to encapsulate participants’ experiences of
barriers and enablers to embedding audit and feedback
research within national clinical audits (see Online
Supplement for an illustrative example).
Rigour of data analysis was ensured by several means.
The research team comprised multidisciplinary members,
including clinical academics with implementation science
expertise and targeted by feedback programmes as clinical
academics (SA, SW, RF), a behavioural scientist (FL), and
an implementation scientist (TAW), all with experience of
designing and conducting research with national clinical
audit programmes and of applying the Theoretical Domains
Framework. This allowed for investigator and theoretical
triangulation of data analysis and interpretation. Where the
researchers were familiar with examples of embedded re-
search in large-scale clinical audits, interpretation was
discussed with the other analysts to ensure codes were
developed from the data and not the researchers’ own ex-
perience.We referred to Standards for Reporting Qualitative
Research (SRQR)21 and reflected on these to ensure
methodological rigour and trustworthiness.
Results
We interviewed 31 participants, including 9 feedback re-
searchers, 14 staff working on clinical audit programmes
and 8 health care professionals, although many participants
had dual roles and were analysed as both (for example,
clinicians who also worked in national clinical audits)
(Table 1). Compared with the proposed stopping rule of no
new themes in the final three interviews, we reached sat-
uration at 27 out of 31 interviews (Online Supplement S1).
Tables 2 and 3 show the relationship between theoretical
domains and themes. We found perceived influences on
embedding experimentation in large-scale audit pro-
grammes in all 14 theoretical domains.
Thematic analysis indicated that there was no association
between theoretical domains and participants’ roles. In the
following, we report on six overarching themes which we
elaborated and mapped onto theoretical domains (presented
in italics): resources, logistics, leadership, relationships,
perceived risks and opportunities and benefits. Key barriers
to embedding experimentation fell within three main do-
mains: memory, attention and decision-making processes;
environmental context and resources; and emotion. Key
enablers fell mostly within three domains: knowledge, skills
and reinforcement. There was a high level of agreement
across roles, including those with dual roles, for all themes.
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Resources
Clinical audit staff generally noted that their small, already
resource-poor teams limited their ability to take part in audit
and feedback research (Environmental context and re-
sources), and that existing competing priorities were too
overwhelming to consider further commitments (Memory,
attention and decision-making processes). They described
various funding models of different clinical audit pro-
grammes and that many were run or staffed by volunteers
(Beliefs about capabilities). Many audit staff said they felt
making changes to the audit or feedback reports in practice
were resource-intensive and there was a risk of over-
stretching teams in taking on more work (Environmental
context and resources; Emotion). The majority of audit staff
we interviewed said that insufficient funding of the audit
was a considerable constraint for taking part in a research
collaborative (Environmental context and resources).
There’s a lot of audits that are running on a shoestring as well!
So a lot of people that want to improve what they do, you know
I’m talking about in terms of delivering their audit … but
they’re running on a shoestring financially. (P15, Audit staff)
A minority of audit staff described how their current
audit programmes worked with clinicians and external
parties for short periods only, such as one audit cycle,
making continuity for research difficult (Environmental
context and resources). They described how clinicians’
roles in identifying audit criteria were sometimes seen as an
opportunity to further their own research and leadership
profiles, rather than improve health care or effectiveness of
the audit programme (Social and professional role and
identity). Audit staff further noted how they often worked to
strict timelines for delivering feedback, whereas researchers
were restricted by funding cycles. They all recognised that
collaborative research needed to understand and fit within
these constraints (Environmental context and resources).
You are having to align fairly complex research governance
processes with those external deadlines and that… is definitely
a challenge! (P11, Feedback researcher and audit staff)
Audit staff working in programmes with smaller budgets
and less funding noted that researchers had to recognise
audit programme needs (Skills) and leverage research funds
to enable evaluation (Environmental context and resources).
Researchers aiming to embed trials within national audit
programmes had to understand such pressures. Collabora-
tive partnerships were unlikely to be viable without addi-
tional, sustained funding and a willingness to align the
design and conduct of trials to existing organisational
practices.
Logistics
Audit staff, researchers and health care professionals all
mentioned multiple logistical challenges around embed-
ding research within audit programmes, namely, data
quality and sharing, commissioning cycles, coordinating
multiple parties and lack of evidence-based performance
measures. Ethical barriers were not mentioned and one
researcher commented (P17 – feedback researcher) that not
embedding trials might actually be considered unethical as
feedback methods were typically changed without formal
evaluation (Environmental context and resources). Data
sharing was not seen to be a challenge for most UK-based
audit programmes with audit staff reporting data sharing
agreements in place that allowed research use of data
without the need for additional research permissions, al-
though international participants expressed less certainty
regarding data ownership (Environmental context and
resources). Some audit staff described how their audit
programme made their data and findings publicly avail-
able, making data sharing easier.
All feedback researchers described how longer-term,
programmatic funding was difficult to obtain in compari-
son to shorter research projects, but needed to develop and
test different ways of delivering feedback over two or more
audit cycles (Knowledge). However, those with experience
of applying for funding found that embedded experimen-
tation was not considered a ‘sexy’ topic or a priority for
funders. Convincing funding panels of the need for such
research was seen as a major barrier (Knowledge), despite
potential benefits for population health care (Goals; Envi-
ronmental context and resources). Both researchers and
audit staff recognised that where clinical trial units had been
previously involved, this contributed to high research costs.
Table 1. Study participants.
Participant characteristics Number (%)
Country Affiliation or Base
United Kingdom 26 (83.9)
Netherlands 1 (3.2)
Canada 2 (6.4)
United States of America 1 (3.2)
Australia 1 (3.2)
Role
Feedback researcher 8 (25.8)
Feedback researcher and audit staff 1 (3.2)
Feedback researcher and health care professional 1 (3.2)
Audit staff 13 (41.9)
Audit staff and health care professional 4 (12.9)
Health care professional 4 (12.9)
Experience of embedded experimentation
Yes 17 (54.8)
No 14 (45.2)
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I don’t think any funders would consider it may be sexy for
instance? And might, well if not be aware on panels, I don’t
think they often will be aware of […] the area. (P18, Feedback
researcher)
Most researchers with experience in embedding research
described how embedded experimentation depended on the
availability of both credible data and evidence-based audit
standards. Reliable data collection and data quality for trials
presented common challenges for audit staff and feedback
researchers; some audit staff highlighted data limitations
affecting other audit programmes (Skills; Belief about ca-
pabilities). One audit staff participant (P6) explained how
taking part in embedded research raised awareness of data
quality problems in their own programme, empowering
them to make changes to the audit (Social and professional
role and identity). Some audit staff described how their audit
programmes struggled with a lack of evidence-based
standards on which to assess health care providers (Be-
liefs about capabilities). Their standards were set prag-
matically, based more on current achievement than on
rigorous evidence. They wanted research to prioritise es-
tablishing validated standards before planning embedded
experimentation. It was argued that using contentious
standards as outcome variables may risk resistance from
health care professionals (Goals) and potential dismissal of
the audit.
No one knows what the, what a good induction rate is or a good
elective caesarean section rate is so, that’s quite tricky to then
work with. Some would say well the audit could pick one. But
then I would anticipate we would have a lot of backlash from
people. Some people would say you’re too high; some people,
you’re too low and everything in-between. (P21, Audit staff)
A minority of researchers described further logistical is-
sues regarding constraints of audit data derived from elec-
tronic health records, such as providers using third party
record systems that they are unable to change to collect data
needed for the audit (Environmental context and resources).
There were also concerns that participants would share
feedback with one another, risking contamination between
trial arms (Social influences). Continued organisational re-
structuring had the potential to disrupt cluster randomised
trials if units of randomisation were subject to mergers, such
as ongoing mergers of general practices into larger practices
in UK primary care (Environmental context and resources).
Successful embedded research required stable relationships
and organisations. Participants with and without previous
experience of embedding research within clinical audits
identified such logistical challenges. There was a recognition
that all parties should review and agree processes for data
extraction, sharing, checking and cleaning before com-
mencing embedded research.
Leadership
Feedback researchers and audit staff highlighted both the
leadership skills and enthusiasm for research of the audit
programme leader as critical success factors in a collabo-
ration (Skills; Social and professional role and identity).
Researchers said they believed clinical audit leaders needed
an understanding of equipoise around the most appropriate
design, as well as of feedback methods (Knowledge). We
found that some audit staff and health care providers without
experience of embedded research struggled with equipoise,
expressing concerns that experimentation which involved
removing aspects of feedback assumed as beneficial would
degrade their feedback (Beliefs about consequences).
All participants described that optimistic leadership
motivated team involvement and that leaders’ personal
interests in research encouraged a team culture of learning
and inquisitiveness (Skills; Optimism; Social and profes-
sional role and identity). Leaders had to be able to convince
others, including audit programme and research funders and
health care providers, of the need for research (Optimism;
Social and professional role and identity). Health care
professional participants reported feeling encouraged to
take part in feedback research with an enthusiastic and
respected audit programme leader (Skills; Belief about
capabilities; Social influences).
They genuinely seem to have been interested and keen to learn
from the findings. (P11, Feedback researcher and audit staff)
Most audit staff described that among local health care
provider teams, key individuals’ understanding of what
embedded feedback experimentation aims to achieve often
depended on their enthusiasm for and commitment to audit
programmes (Knowledge; Social influences; Reinforce-
ment). All participants described how a steer from local
provider and purchasers of health care leadership could
strengthen involvement and legitimise the research (Skills;
Social and professional role and identity).
So, youmight have a clinical lead for [audit programme] locally
in a [health care system] who is loving a current data visual-
isation and, you know that person changes at exactly the time,
you know you switch the visualisation; and the fact, the drop off
isn’t that the visualisation has gone, the drop-off is that you’ve
lost the key person locally. (P12, Audit staff)
Audit staff participants’ typically minimal experience of
embedded research was important in this theme, with
misunderstanding of research equipoise in feedback re-
search and the role of the control group in trials. Identifying
an enthusiastic leader to engage audit team and health care
providers was considered helpful by those with and without
experience of embedding research. Researchers needed to
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promote an understanding of research equipoise to ensure
that negative trial results are not misrepresented as research
failures or lack of audit impact to encourage successful
partnerships.
Relationships
Most audit staff and feedback researchers with experience
of embedded research described how relationships and trust
between audit programmes and researchers took time to
develop (Reinforcement; Social influences). Audit staff with
and without experience described how they wanted to start
slowly with simple studies to establish benefits and pro-
cedures so that they could balance their involvement with
other competing demands (Environmental context and re-
sources, Reinforcement).
Diplomatic skills (Skills; Intention) were described as
essential to maintain the relationship when difficulties arose,
particularly by audit staff and researchers with prior ex-
perience to embedding research in clinical audits.
So the kind of skills I need are a bit of diplomacy, a bit of
prompting, a bit of time management, a bit of sort of people
management in that respect, but also the ability to step back and
not say ‘this is what I think we should do’. […] and then just
tenacity […] in diplomacy again to smooth over some troubled
waters, bits and pieces, keep going. (P6, Audit staff)
There was apprehension over losing control by those
with previous experience in embedded research, but also
identified by those considering participation: researchers
wanted more control over data gathering and audit staff
wanted to retain control over audit content (Beliefs about
consequences; Memory, attention and decision making
processes). All participants described how being involved
needed patience, particularly in setting up research (Skills;
Social influences). Co-design and involving health care
participants in the research was mentioned by some audit
staff and health care professionals as a means to build trust
between the researchers, audit programmes and health care
system (Goals; Social influences).
The clinical teams, you know, may be interested in improve-
ment but often they’re interested in doing their clinical work
and not being bothered too much. And the clinical audit
leadership wants to demonstrate that the audit is, is worth it and
that it’s producing value. So I can see that that would be one of
the first tasks is umm, is reaching a shared understanding. (P17,
Feedback researcher)
All participants agreed that shared priorities in improving
the effectiveness of clinical audit programmes meant that
benefits of embedding experimentation in existing pro-
grammes outweighed the challenges for all (Intentions;
Goals). Audit staff and health care professionals noted that
involvement should not be too onerous and there had to be a
balance between research rigour and pragmatic decisions
(Beliefs about capabilities). Where this had previously
occurred, researchers and audit staff valued a sustained
relationship (Reinforcement).
Early identification and agreement of shared priorities for
both the research and the clinical audit programme would
allay some apprehension over losing control, as would
starting with small changes to the feedback to avoid
alienating end users before considering tackling more
complex or larger changes.
Perceived risks
The majority of audit staff and health care professionals
raised concerns about negative unintended consequences
(Beliefs about consequences; Emotion) to taking part in
embedded research. They were concerned that the funding
and renewing of audit programmes could be threatened
where they fail to demonstrate improved effectiveness in
embedded trials (Beliefs about consequences; Environ-
mental context and resources), with subsequent loss of
employment. Some audit staff noted that it would be dif-
ficult to demonstrate improved impacts of experimental
feedback methods because of ‘ceiling effects’ associated
with pre-existing high levels of performance, where only
marginal improvements could be made in care.
They were very open about being worried about what we would
find. They have pressures of their own around the commis-
sioning of the audit and the reputation of their organisation.
(P11, Feedback researcher and audit staff)
Some audit staff and feedback researchers were con-
cerned about damaging the relationship with health care
providers (Beliefs about consequences) by changing the
format or design of feedback. As described earlier, this
could alienate and disengage end users and so undermine
the audit programme and the research (Reinforcement;
Beliefs about consequences). Audit staff in particular felt
that protecting the audit programme brand was important
(Social influences).
People get used to our reporting format. They get, they finally
got, got that now! You know I understand what that’s showing
me now! We go “Wee!” We’ve changed it! You know like, no,
so what we might think is terribly good in their space, they
might go “God I don’t understand it now!” You know back to
square one! (P15, Audit staff)
Most participants across all roles described this type of
research as low-risk and low-cost to health care providers
(Beliefs about consequences; Reinforcement) although audit
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staff noted that balancing the needs of all stakeholders and
third-party involvement was a significant challenge (Social
influences).
The ‘branding’ of the clinical audit programmes and its
existing relationship with their recipients was strongly
promoted by all audit staff interviewed. Changes to the
feedback, or the wrong choice in audit standards could have
a large impact on the future of the clinical audit programme.
Audit standards had to be chosen carefully for feedback
research to ensure they were underpinned by a strong ev-
idence base and that there was scope for improvement. This
required researchers to balance research ambitions with
pragmatic decisions to enable research participation by
clinical audit programmes.
Opportunities and benefits
All feedback researchers, audit staff and health care pro-
fessionals gave examples of how clinical audit programmes
might benefit from embedding feedback trials in research
collaborations (Optimism; Beliefs about consequences).
These included opportunities to gain new skills and new
ideas about how to improve audit programmes, increased
funding, and further opportunities from new collaborations
(Skills; Beliefs about consequences; Reinforcement).
When we retender for running the national clinical audits, it’s
useful to have an evidence base on where we’re going for focus.
We want to do lots of things, we’re limited in terms of capacity
in what we can realistically implement. So knowing that we’re
implementing something that’s going to make more of a dif-
ference and then have a knock on impact hopefully on patients.
(P4, Audit staff)
Audit staff considered increasing their audit pro-
gramme’s effectiveness as integral to their roles: embedding
this type of research was a strategic decision that allowed
them to raise awareness of the clinical audit and its team,
satisfy funders that improvement work was ongoing,
demonstrate the programme’s impact, and help improve
patient care (Social and professional role and identity;
Goals). All participants, including those with and without
experience, considered that embedded experimentation
could bring about as much benefit for health care systems
and patients as clinical research. Audit programmes were an
under-used research resource (Goals; Intentions; Beliefs
about capabilities) and embedding research within an ex-
isting structure represented an efficient model of quality
improvement and improved the evidence-base for audit and
feedback (Reinforcement; Memory, attention and decision-
making processes).
It’s likely that the new discoveries are likely to plateau and
really now the bigger challenges putting into effect the
medicines and treatments that we know work, I think has gotta
be the kind of highest priority really because there’s not really
any point in developing new treatments if we’re not using the
ones we have currently as effectively as we could. (P23, Audit
staff and health care professional)
Most audit staff and health care professionals were
generally keen to be involved (Goals; Emotion; Optimism).
Participants perceived benefits of strengthening the evi-
dence for recommissioning of audit programmes, securing
funding for future research and, most importantly, the po-
tential for significant population health benefits (Beliefs
about consequences).
Box 1 summarises what we describe as ten ‘top tips’ that
we identified from our findings for the creation of successful
collaborations between audit programmes and feedback
researchers. Thus, audit programmes need capacity to take
part in research, with adequate resources and staffing to
make changes to feedback (top tip 1), which need to occur in
the context of an audit’s and researcher’s time-limited
constraints (2). Further, logistical issues regarding data
sharing and quality, research funding and trial contamina-
tion need to be resolved (3). Enthusiastic and engaged audit
programme leaders are needed who can motivate a research-
interested team as well as engage local health care leaders
(4) and understand research equipoise (5). Collaborations
between research teams and audit programme staff need to
be underpinned by trusting and sustained relationships
through identifying shared priorities (6) and balancing re-
search and pragmatic imperatives (7). To reduce perceived
risks of participation in embedded experimentation, audit
standards need to be evidence-based to ensure engagement
of clinicians (8), while also research desires should be
balanced with pragmatic changes to feedback (9). Finally,
there is a need for all stakeholders to recognise the potential
benefits of successful collaborations between audit pro-
grammes and feedback researchers, such as improving
population health, increased investment, ongoing rela-
tionships and demonstration of impact to audit and research
funders; however, this message needs to be recognised by
all stakeholders (10).
Discussion
This is the first in-depth exploration of issues around em-
bedding research within large-scale audit programmes.
Previous research has mainly focused on the use of audit
data by clinicians to improve health care, or in clinical
research (such as epidemiological studies).22 This qualita-
tive study provides subjective evaluations of the impact of
embedding research in audit programmes; it remains to be
seen whether such embedded research really can deliver
sustained, incremental improvements in health care. Our
theory-guided approach allowed us to identify the cognitive,
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affective, social and environmental influences on the be-
haviour of key players involved in embedding research
within audit programmes.
Overall, study participants believed that the benefits of
participating in future collaborative research to improve
feedback’s effectiveness outweighed the risks. These
findings are particularly relevant for research funders,
clinical commissioners, national audit leads, and health care
quality improvement leads, as they have implications for
future implementation laboratory design and evaluation.
Strengths and limitations
Our purposive sampling strategy had limitations; the ma-
jority of health care staff recruited had some current or
previous involvement with audit programmes and knew we
had involvement in developing embedded trials, which is
reflected in our interview guide, potentially subjecting our
findings to social desirability bias. Despite this, study
participants reflected in detail on the potential challenges of
embedding research as well as the benefits. Our links with
the Audit and Feedback ‘Metalab’13 international collab-
oration enabled us to leverage a reasonably diverse range of
stakeholder perspectives and draw on examples of em-
bedded research internationally. Participating health care
professionals were mostly secondary care based. Recruit-
ment of health care staff from primary care, where audit
programmes are limited, ensured that we captured insights
from those not involved with audit programmes. We in-
cluded those without experience of embedding research to
identify potential barriers that had not been resolved. All
participant roles and those with and without experience of
embedding research within audits identified similar optimal
conditions, potential risks and benefits, suggesting that
when developing major initiatives involving research-
practice partnerships the majority of challenges are pre-
dictable and could be mitigated through communication and
detailed planning.
The majority of our participants had experience with UK
national clinical audit programmes, but our findings have
implications for large-scale audit programmes and bench-
marking health care data in other countries that aim to
develop major initiatives involving research-practice part-
nerships to improve audits through embedding trials to
evaluate specific feedback strategies.
Comparison to existing literature
There is little evidence on embedding research in im-
plementation laboratory settings. They are related to the
‘Learning Health System’ concept, which also involves
integrating evaluation within routine care and rapid de-
ployment through a continuous learning and improvement
cycle.23 Very few descriptions of successful learning health
systems have been published; however, initial experience
suggests a need for adequate funding, robust data systems
and an organisational culture that values quality improve-
ment.24We suggest that actively including audit programme
partners in the research team can help overcome institu-
tional pressures in the design phase for audit programmes
Box 1. Ten ‘top tips’ for the creation of successful collaborations between audit programmes and feedback researchers.
Resources
1. Consider what extra resources the audit programme(s) will need
2. Agree timelines with both research and audit team
Logistics
3. Review and agree processes for data extraction, sharing, checking and cleaning
Leadership
4. Identify an enthusiastic leader to engage audit team and healthcare providers
5. Promote an understanding of equipoise to ensure that negative trial results are not misrepresented as research failures or lack of audit
impact
Relationships
6. Ensure and agree shared priorities for research and clinical audit programme
7. Start with small changes to avoid alienating end-users before tackling more complex or larger changes
Perceived risks
8. Choose audit standards carefully for feedback research, ensuring they are underpinned by a strong evidence base and that there is
scope for improvement
9. Balance research ambitions with pragmatic actions
Opportunities and benefits
10. Recognise small improvements may have significant population benefits – message needs to be heard by funders, commissioners and
health care system
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already facing considerable financial and organisational
challenges.
Our research augments work on stakeholder perspectives
when aligning research and practice. Research-practice
partnerships may provide structure and opportunity for de-
veloping a shared cognitive space around which collective
action can be organised. Although time-consuming, a process
of consensus building can deliver several benefits: aligned
priorities; a trusting relationship though the relinquishing and
sharing of power; and recognition of potential long-term
benefits of embedded trials within quality improvement
programmes.8 Not embedding research into quality im-
provement initiatives within national clinical audits was seen
as unethical by one participant. While this was a minority
view, it is an important consideration reflected in other quality
improvement literature.25,26 The difficulties of achieving,
then sustaining, a partnership are similar in other contexts,9
with the need for appropriate structures (including leadership
and establishing roles) and processes to facilitate optimal
conditions for genuine and collaborative action.8
Embedding research in clinical audit programmes, in an
implementation laboratory setting, has been suggested as a
means of enhancing the impact of audit and feedback while
also producing generalisable knowledge about how to
optimise effectiveness.5,22 Embedding sequential head-to-
head trials testing different feedback methods in an audit
programme provides a robust empirical driver for change.
Modifications identified as more effective than the current
standard become the new standard; those that are ineffective
are discarded. Testable recommendations for feedback
modifications suggested by Brehaut et al.,27 such as using an
average or high-performing comparator, have minimal cost
implications; however, our study suggests there are resource
implications for audit programmes that are not currently
met. Marginal gains in audit and feedback effects, such as a
one per cent gain in effectiveness, are likely to be worth-
while at a population level and achievable within an ade-
quately resourced implementation laboratory.5 Funders of
clinical audit programmes should consider added value
from embedded trials to improve effectiveness whilst rec-
ognising its inherent logistical challenges.
Conclusion
This study suggests that those leading and participating in
audit programmes believe that the benefits of embedding
feedback research outweigh the risks and challenges. There is
willingness by audit staff and health care professionals in our
study to participate in an implementation laboratory to en-
hance the impact of audit programmes while also producing
generalisable knowledge about how to optimise audit and
feedback effectiveness. We identified the optimal conditions
for sustainable partnerships between clinical audit pro-
grammes and researchers in delivering collaborative research
to improve the effects of feedback. Our findings can inform a
set of ‘ground rules’ and recommendations on how to op-
timise conditions for sustainable collaboration between na-
tional audit programmes and researchers.
Acknowledgements
The ENACT programme team comprises Jamie Brehaut, Benjamin
Brown, Heather Colquhoun, Amanda Farrin, Richard Feltbower,
Christopher Gale, Natalie Gould, Suzanne Hartley, Justin Keen,
Roger Parslow, Justin Presseau, Simon Stanworth, Rebecca
Walwyn, in addition to the named authors. We would like to thank
the Audit and Feedback Metalab, Health Quality Improvement
Project and National Clinical Audit Programmes for their role in
recruitment.
Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.
Ethics approval
The University of Leeds School of Medicine Research Ethics Com-
mittee gave ethical approval for the study (ref:MREC18-047). Consent
was obtained from all participants to publish anonymous quotes.
The views expressed are those of the author(s) and not necessarily
those of the NIHR or the Department of Health and Social Care.
Funding
The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was funded by the National Institute for Health Research
(NIHR) (Health Services and Delivery Research Programme
[Grant Reference Number 16/04/13]).
ORCID iD
Sarah Alderson  https://orcid.org/0000-0002-5418-0495
Supplemental Material
Supplemental material for this article is available online.
References
1. Ivers NM and Grimshaw JM. Reducing research waste with
implementation laboratories. Lancet 2016; 388: 547–548.
2. Oakes AH and Patel MS. A nudge towards increased ex-
perimentation to more rapidly improve healthcare. BMJ Qual
Saf 2020; 29: 179–181.
3. Horwitz LI, Kuznetsova M and Jones SA. Creating a learning
health system through rapid-cycle, randomized testing.
N Engl J Med 2019; 381: 1175–1179.
4. Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feedback:
effects on professional practice and healthcare outcomes.
Cochrane Database Syst Rev 2012; 6: CD000259.
Alderson et al. 11
5. Grimshaw J, Ivers N, Linklater S, et al. Reinvigorating
stagnant science: implementation laboratories and a meta-
laboratory to efficiently advance the science of audit and
feedback. BMJ Qual Saf 2019; 28 :416–423.
6. Hartley S, Foy R, Walwyn RE, et al. The evaluation of en-
hanced feedback interventions to reduce unnecessary blood
transfusions (AFFINITIE): protocol for two linked cluster
randomised factorial controlled trials. Implement Sci 2017;
12: 84.
7. McCleary N, Desveaux L, Reis C, et al. A multiple-behaviour
investigation of goal prioritisation in physicians receiving
audit and feedback to address high-risk prescribing in nursing
homes. Implement Sci Commun 2020; 1: 33.
8. Martin GP, McNicol S and Chew S. Towards a new paradigm
in health research and practice? Collaborations for Leadership
in Applied Health Research and Care. J Health Organ Manag
2013; 27: 193–208.
9. Dickinson H and Glasby J. ‘Why partnership working doesn’t
work’. Public Management Review 2010; 12: 811–828.
10. Walwyn RE, Hartley S, Foy R, et al. Challenges in applying
clinical trial standards to routine data. A case study from a
randomised controlled trial embedded in a National Clinical
Audit. In: International Clinical Trials Methodology Con-
ference, Brighton, UK, 2019, Poster P-44.
11. Cane J, O’Connor D and Michie S. Validation of the theo-
retical domains framework for use in behaviour change and
implementation research. Implement Sci 2012; 7: 37.
12. Francis JJ, Johnston M, Robertson C, et al. What is an ad-
equate sample size? Operationalising data saturation for
theory-based interview studies. Psychol Health 2010; 25(10):
1229–1245
13. The Ottawa Hospital. The Audit & Feedback Metalab, http://
www.ohri.ca/auditfeedback/ (2020, accessed 28 May 2020).
14. The Audit & FeedbackMetalab. The 4th annual international
symposium of advancing the science and impact of audit &
feedback Amsterdam, Netherlands, 23-24th May 2019. Ot-
tawa: The Audit & Feedback Metalab.
15. Health Quality Improvement Partnership Ltd. National
quality improvement programme, https://www.hqip.org.uk/
national-programmes/#.YPbyqklKjIU (2020, accessed 23
February 2021).
16. Rycroft-Malone J, Wilkinson J, Burton CR, et al. Collabo-
rative action around implementation in Collaborations for
Leadership in Applied Health Research and Care: towards a
programme theory. J Health Serv Res Policy 2013; 18: 13–26.
17. Soper B, Yaqub O, Hinrichs S, et al. CLAHRCs in practice:
combined knowledge transfer and exchange strategies, cul-
tural change, and experimentation. J Health Serv Res Policy
2013; 18: 53–64.
18. Stetler CB, Mittman BS and Francis J. Overview of the VA
Quality Enhancement Research Initiative (QUERI) and QUERI
theme articles: QUERI Series. Implement Sci 2008; 3: 8.
19. Atkins L, Francis J, Islam R, et al. A guide to using the
Theoretical Domains Framework of behaviour change to
investigate implementation problems. Implement Sci 2017;
12: 77.
20. Braun Vand Clarke V. Using thematic analysis in psychology.
Qual Res Psychol 2006; 3: 77–101.
21. O’Brien BC, Harris IB, Beckman TJ, et al. Standards for
reporting qualitative research: a synthesis of recommenda-
tions. Acad Med 2014; 89: 1245–1251.
22. Foy R, Skrypak M, Alderson S, et al. Revitalising audit and
feedback to improve patient care. BMJ 2020; 368: m213.
23. Etheredge LM. A rapid-learning health system: what would a
rapid-learning health system look like, and how might we get
there? Health Affairs 2007; 26: w107–w118.
24. Gould MK, Sharp AL, Nguyen HQ, et al. Embedded research
in the learning healthcare system: ongoing challenges and
recommendations for researchers, clinicians, and health
system leaders. J Gen Intern Med 2020; 35:3675–3680.
25. Shojania KG and Grimshaw J. Evidence-based quality im-
provement: the state of the science. Health Aff 2005; 24:
138–150.
26. Dixon-Woods M and Martin GP. Does quality improvement
improve quality? Future Hosp J 2016; 3: 191–194.
27. Brehaut JC, Colquhoun HL, Eva KW, et al. Practice feedback
interventions: 15 suggestions for optimizing effectiveness.
Ann Intern Med 2016; 164: 435–441.
12 Journal of Health Services Research & Policy 0(0)
